
\ ^. *=? :^





ISSN 1180-2146

HAWKESBURY
WATER TREATMENT PLANT

DRINKING WATER SURVEILLANCE PROGRAM

ANNUAL REPORT 1989

Cette publication technique n'est disponible qu'en anglais.

December 1990

o
RECYCUBLE

Copyright: Queen's Printer for Ontario, 1990

This publication may be reproduced for non-commercial purposes

with appropriate attribution.

PIBS 1393





EXECUTIVE SUMMARY

DRINKING WATER SURVEILLANCE PROGRAM

HAWKE8BURY WATER TREATMENT PLANT
1989 ANNUAL REPORT

The Drinking Water Surveillance Program (DWSP) for Ontario is a

monitoring program providing immediate, reliable, current
information on drinking water quality. The DWSP officially began
in April 1986 and is designed to eventually include all municipal
supplies in Ontario. In 1989, there were 65 supplies being
monitored.

The Hawkesbury Water Treatment Plant is a package plant that treats
water from the Ottawa River. The process consists of coagulation,
flocculation and sedimentation using an upflow solids contact
clarifier, filtration and disinfection. The Hawkesbury plant has
a design capacity of 15.89 X 1000 M^/day and supplies a population
of approximately 10,000.

Water samples from the plant: raw and treated and two distribution
system sites were taken on a monthly basis beginning in April and
analysed for 160 parameters. Parameters were divided into the
following groups: Bacteriological, Inorganic and Physical
(Laboratory Chemistry, Field Chemistry and Metals) and Organic
(Chloroaromatics, Chlorophenols, Pesticides and PCS, Phenolics,
Polynuclear Aromatic Hydrocarbons, Specific Pesticides and
Volatiles) . Chlorophenols and Specific Pesticides were analysed in
June and November only.

A summary of results is shown in Table 1.

The Ontario Drinking Water Objective (ODWO) of 1 FTU for turbidity
was exceeded in one treated water sample. The District Officer was
notified. All other Inorganic and Physical parameters were below
any applicable health related ODWOs.

Of a total of approximately 110 Organic parameters tested for on
a monthly basis, none exceeded any health related guidelines.

During 1989 the DWSP sampling results indicated that the Hawkesbury
Water Treatment Plant produced good quality water at the plant and
this quality was maintained in the distribution system.
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DRINKING WATER SURVEILLANCE PROGRAM

HAWKE8BURY WATER TREATMENT PLANT
1989 ANNUAL REPORT

INTRODUCTION

The Drinking Water Surveillance Program (DWSP) for Ontario is a

monitoring program providing immediate, reliable, current

information on drinking water quality. The DWSP officially began

in April 1986 and is designed to eventually include all municipal

supplies in Ontario. In 1989, there were 65 supplies being

monitored. Appendix A carries a full description of the DWSP.

The DWSP was initiated for the Hawkesbury Water Treatment Plant in

April of 1989.

This report contains information and results for 1989.

PLANT DESCRIPTION

The Hawkesbury Water Treatment Plant is a conventional treatment

plant that treats water from the Ottawa River. The process consists

of coagulation, flocculation and sedimentation in an upflow solids

contact clarifier, filtration and disinfection. Calcium Carbonate



is added to adjust the pH. The Hawkesbury plant has a design

capacity of 15.89 X 1000 M^/day and flows for day of sampling

ranging from 10.4 x 1000 m'/day to 13.3 x 1000 m'/day. The plant

serves a population of approximately 10,000.

The plant location is shown in Figure 1. Plant process details,

in a block schematic, are shown in Figure 2. General plant

information is presented in Table 2.

SAMPLING LOCATIONS

Water samples were obtained from six DWSP approved locations;

i) Raw - The water originated from the lowlift discharge

line prior to chlorination and was sampled

through stainless steel sample lines. The

sample tap is located on the discharge line

inside the main building,

ii) Treated - The water originated from the highlift

discharge after addition of all treatment

chemicals and was sampled through a stainless

steel sample line. The sample tap is located

on the highlift discharge line,

iii) Site 1 - This site is approximately 2.0 kilometers from

the plant. Water is sampled through copper

plumbing , the sample tap is located at the

kitchen sink.



iv) Site 2 - The distance of this site from the plant is

unavailah le as is the house plumbing and sample

tap locat ion.

V) Site 3 - The dis ance of this site from the plant is

unavailable, as is the house plumbing and

sample tap location,

vi) Site 4 - This site is approximately 4.0 kilometers from

the plant. The sample tap location and type of

plumbing is unavailable. Sampling at this site

was stopped in May.

SAMPLING AND ANALYSIS

Sample lines in the plant were flushed prior to sampling to ensure

that the water obtained was indicat ve of its origin and not

residual water standing in the sample line.

At all distribution system locations two types of samples were

obtained: a standing and a free flow. The standing sample consisted

of water that had been in the hou^ ehold plumbing and service

connection for a minimum of six hours . These samples are used to



make an assessment of the amount by which the levels of inorganic

compounds and metals may be changed on standing, due to leaching

from (or deposition on) , the plumbing system. The only analysis

carried out on the standing samples therefore, are General

Chemistry and Metals. The free flow sample represented fresh water

from the distribution main that had been flowing at the sample tap

for five minutes before being sampled.

Attempts were made to capture the same block of water at each

sampling point by taking the retention time into consideration.

The retention time was calculated by dividing the volume of water

between the two sampling points by the sample day flow. For

example, if it was determined that the retention time within the

plant was five hours then there would be a five hour interval

between the raw and treated sampling. Similarly, if it was

estimated that it took approximately one day for the water to

travel from the plant to the distribution system site, this site

would be sampled one day after the treated water from the plant.

Stringent DWSP sampling protocols were followed to ensure that all

samples were taken in a uniform manner.

Plant operating personnel perform analyses on parameters for

process control (Table 1)

.



FIGURE 1

DRINKING WATER SURVEILLANCE PROGRAM
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SCHEMATIC

FIGURE 2
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TABLE 1

DRINKING WATER SURVEILLANCE PROGRAM ANNUAL REPORT

IN-PLANT MONITORING HAWKESBURY WATER TREATMENT PLANT 1989

PARAMETER LOCATION FREOUENCY

Aluminum Accelator
Treated water

daily
daily

Chlorine residual - free

total

Treated water

Treated water

twice daily

continuous

Colour Raw water

Treated water

twice daily

twice daily

Fluoride

PH

Treated water

Raw water

After filters

At accelator

Treated water

continuous
daily

twice daily

twice daily

twice daily

twice daily

Temperature Raw water

Treated water

twice daily

twice daily

Turbidity Raw water

Afer filters

Treated water

twice daily

continuous
twice daily

twice daily



TABLE 2

DRINKING WATER SURVEILIANCE PROGRAM ANNUAL REPORT

GENERAL

HAV?KESBURY WATER TREATMENT PLVNT

LOCATION; 67 MAIN STREET W
HAWKESBURY, ONTARIO
K6A 1V9
(613-^64-5678)

DESIGN CAPACITY;

OPERATION;

RAW VATER SOURCE - OTTAWA RIVER

15.9 X lOOOM^/DAY

MUNICIPAL

PLANT SUPERINTENDENT: R. GUERTAIN

MINISTRY REGION; SOLTHEAST

DISTRICT OFFICER: MR G. McKENNA

MUNICIPALITY
SERVED

HAWKESBURY

POPULATION

9,666



The Hawkesbury Water Treatment Plant, raw and treated water and two

distribution system locations were sampled for approximately 160

parameters on a monthly basis beginning in April. The Specific

Pesticides and Chlorophenols scans were sampled in June and The

Hawkesbury Water Treatment Plant, raw and treated water and two

distribution system locations were sampled for approximately 180

parameters. Chlorophenols and Specific Pesticides were analysed in

November only. Polynuclear Aromatic Hydrocarbons and Phenol ics are

only analysed in the raw and treated water at the plant.

RESULTS

Field measurements were recorded on the day of sampling and were

entered onto the DWSP data base as submitted by plant personnel.

Table 3 contains information on the sample day retention time, flow

rate and treatment chemicals used and their associated dosages.

Table 4 is a summary break-down of the nximber of water samples

analysed by parameter and by water type. The number of times that

a positive or trace result was detected is also reported.

Positive denotes that the result is greater than the statistical

limit of detection established by the Ministry of the Environment

(MOE) laboratory staff and is quantifiable. Trace (<T) denotes

that the level measured is greater than the lowest value detectable



by the method but lies so close to the detection limit that it

cannot be confidently quantified.

Table 5 presents the results for parameters detected on at least

one occasion.

Table 6 lists all parameters analysed in the DWSP.

Associated guidelines and detection limits are also supplied on

tables 5 and 6. Parameters are listed alphabetically within each

scan.

DISCUSSION

General

Water quality is judged by comparison with the Ontario Drinking

Water Objectives (ODWO's) as defined in the 1984 publication (ISBN

0-7743-8985-0) . The Province of Ontario has health related and

aesthetic objectives for 49 parameters, these are currently under

review. When an ODWO is not available guidelines/ limits from other

agencies are consulted. The Parameter Listing System (PALIS)

,

recently published (ISBN 0-7729-4461-X) by the MOE, catalogues and

keeps current over 1750 guidelines for 650 parameters from agencies

throughout the world.

Many of the compounds detected are naturally occuring or are



treatment by-products.

Plant operational personnel address occurrences of taste and odour

or biological water quality parameters. The DWSP does not assess

these aspects of the water supply.

As stated under Results, traces do not indicate quantifiable

results as defined by established MOE laboratory analytical

reporting protocols. While they can be useful in trend analysis

or confirmation of the presence of a specific contaminant that is

repeatedly detected at these levels, the occasional finding of a

trace level of a contaminant is not considered to be significant.

DISCUSSION OF GUIDEUNES AND UMITS THEREFORE, IS ONLY

CONDUCTED ON POSITIVE RESULTS.

Bacteriology

Positive results for the Bacteriology scan were present thirteen

times in the treated water, five times in the Site 1 water, ten

times in the Site 2 water, once in the Site 3 water and twice in

the Site 4 water. The positive parameters were Standard Plate Count

Total Coliform and/or Total Coliform Background.

Total Coliforms at 1/100 mL were detected by the membrane

filtration test in the April treated water sample and at 2/100 mL

in the Site 1 sample. The ODWO for Total Coliforms is 5/100 mL.



standard Plate Count is a test used to supplement routine analysis

for Coliform bacteria. The limit for Standard Plate Count (at 35°C

after 48 hours) in the ODWOs is 500 organisms per mL (based on a

geometric mean of 5 or more samples) . High Standard Plate Counts

were present in both of the May treated water samples and in July,

in the July Site 1 water, the May, July, September and October Site

2 water and the August Site 3 water. While no indicators of unsafe

water were detected at this time, the high Standard Plate Count may

generally be a result of the higher temperatures in the summer

months. A total Chlorine Residual of at least 0.05 mg/L was

detected in all distribution system samples. No samples contained

bacteriological results over any applicable health related ODWOs.

Guidelines for bacteriological sampling and testing of a supply are

developed to maintain a proper supervision of its bacteriological

quality; the routine monitoring program usually requires the taking

of multiple samples in a given system. Full interpretation of

bacteriological quality cannot be made on the basis of single

samples. Further, bacteriological limits were developed in

acknowledgement that the presence of coliforms may be detected due

to their non-uniform distribution throughout the distribution

system and the fact that their enumeration is subject to

considerable variation. For these reasons, the occasional finding

of low numbers of coliform organisms is not unexpected. Routine

bacteriological monitoring, as outlined in the ODWOs is carried out



by the operating authority.

Inorganic ^t\^ Phygjc^l

Laboratory and Field Ctaeaistry

The aesthetic ODWO of 5 True Co our Units (TCU) was exceeded in

four treated water samples and six distribution system Site free

flow waters. Colour in drinking water may be due to the presence

of natural or synthetic organi:: substances as well as certain

metallic ions.

It is desirable that the Temperature of drinking water be less than

15°C; the palatability of water is enhanced by its coolness. A

temperature below IS^C will tend to reduce the growth of nuisance

organisms and hence minimize associated taste, colour, odour and

corrosion problems. The temperature of the delivered water may

increase in the distribution system due to the warming effect of

the soil in late summer and fall and/or as a result of higher

temperatures in the source wa-er. The desired ODWO was exceeded

twelve times in the treated w. iters.

The Langelier Index is used extensively in estimating the corrosion

potential of water. An incre isingly negative index indicates the

increasing possibility of corrosion. It is considered sound

engineering practice to maintain a slightly positive Langelier

10



Index. The Langelier Index for Hawkesbury is consistently negative.

Turbidity in water is caused by the presence of suspended matter

such as clay, silt, colloidal particles, plankton and other

microscopic organisms. The most important potential health effect

of Turbidity is its interference with disinfection in the treatment

plant and the maintenance of a chlorine residual. The ODWO of 1

Formazin Turbidity Unit (FTU) was exceeded in the December treated

water sample. The District Officer was notified. The turbidity

values reported by the laboratory were not confirmed by the field

turbidity and according to the protocol for turbidity analyses the

field results are considered to be the more accurate.

As part of the treatment plant process, sodium silicof luoride is

added to the treated water (Table 3) . Where fluoridation is

practiced, the Fluoride concentration recommended on the ODWO is

1.2 mg/L, plus or minus 0.2 mg/L. This level was generally not

maintained as can be seen in the fluoride values reported on

Table 5. In July the sodium silicof luoride dosage was not

sufficient to produce the recommended fluoride concentration.

Metals

The results reported for the Metals scan were below any applicable

health related ODWOs.

Iron and Manganese levels were lower in the treated water as

11



compared to the raw water. This is a result of the treatment

process. The addition of Alum as a coagulant to the raw water and

the resulting coagulation/settling process has been shown to reduce

the levels of most metals.

Elevated levels of Copper, Nickel, Lead and Zinc were detected in

the standing samples as compared to the free flow distribution

samples, indicating that very small quantities of these metals were

leached from the household plumbing as the water stood overnight.

The negative Langelier Index indicates potential for corrosion.

At present, there is no evidence that Aluminum is physiologically

harmful and no health limit for drinking water has been specified.

The measure of residual Aluminum in the treated water is important

to indicate the efficiency of the treatment process. The ODWOs

indicate that a useful guideline is to maintain a residual below

100 Mg/L as Al in the water leaving the plant to avoid problems in

the distribution system. Aluminum values exceeded the ODWO

operational guideline in nine out of nine treated water samples.

The wide variation in Aluminum values between the raw water and the

treated water is an indication of fast changing water quality in

the Ottawa River but the fact that aluminum levels in the treated

water are higher than in the raw water suggests that the process

has not been optimized.

12



Organic Parameters

ChloroaromatlcB

The results of the Chloroaromatics scan showed that no

chloroaromatics were detected.

Chlorophenols

The results of the Chlorophenols scan showed that two Chlorophenols

were detected:

2,3,5, 6-Tetrachlorophenol

2,4, 6-Trichlorophenol

2,3,4,6 - Tetrachlorophenol was detected at a trace level in one

raw water sample.

2,4,6 - Trichlorophenol was detected at trace levels, once in the

raw water and once in the treated water.

The maximum desirable concentration of phenolic substances in

drinking water is 2.0 Mg/L- This limit has been set primarily to

prevent the occurrence of undesirable tastes and odours,

particularly in chlorinated water. Phenolics were detected at

levels ranging from 1.2 to 6.6 isg/L in the raw water and 1.0 to

3.0 Mg/L in the treated water.

13



P«sticida« and PCB (Polychlorinatad Blphanyls)

The results of the Pesticides and PCB scan showed that no PCBs were

detected and that one pesticide was detected:

Alpha BHC

There are several isomers of BHC (Benzene Hexachloride) ; gamma BHC

is the active ingredient of the pesticide Lindane; while alpha BHC

is the isomer predominantly found in surface waters from the Great

Lakes Basin as indicated in results from other water supplies on

DWSP.

Alpha BHC was detected at trace levels, once in the raw water,

twice in the treated water, once in the Site 1 water and once in

the Site 2 water.

Specific Pesticides

Results of the Specific Pesticides scan showed that no specific

pesticides were detected.

Polynuclear Aromatic Hydrocarbons (PAHs)

The results of the PAH scan showed that no PAHs were detected.

Volatiles

The results of the Volatiles scan showed that nine parameters,

other than Trihalomethanes(THMs) , were detected:

14



Benzene

Toluene

Ethylbenzene

0-Xylene

Styrene

1,1,1 Trichloroethane

Trichloroethylene

Tetrachloroethylene

1 , 4-Dichlorobenzene

Benzene was detected at trace levels, once in the treated water and

once in the Site 1 water.

The detection of toluene at low, trace levels is a laboratory

artifact derived from the analytical methodology.

Ethylbenzene was detected at trace levels, three times in the

treated water, once in the Site 1 water, once in the Site 2 water

and once in the Site 4 water.

Ortho-Xylene (0-Xylene) was detected at trace levels, once in the

Site 1 water and once in the Site 2 water.

The detected trace levels of Styrene are also considered to be

laboratory artifacts resulting from the polystyrene shipping

containers. The sporadic background levels from this source are in

15



the order of 0.05 ^iq/L.

The volatiles listed above are typically found on an occasional

basis at other water supplies included on the DWSP.

1,1,1 Trichloroethane was detected at trace levels, twice in the

raw water, once in the treated water, once in the Site 1 water and

once in the Site 2 water.

Trichloroethylene was detected at a trace level in the Site 2

water.

Tetrachloroethylene was detected at a trace level, once in the

treated water, once in the Site 1 water and once in the Site 4

water.

1,4-Dichlorobenzene was detected at a trace level in the Site 1

water.

THMs are acknowledged to be produced during the water treatment

process and will always occur in chlorinated surface waters. THMs

are comprised of Chloroform, Chlorodibromomethane and

Dichlorobromomethane. Bromoform occurs occasionally. Results are

reported for the individual compounds as well as for total THMs.

Chloroform, Dichlorobromomethane and Total THMs were detected in

16



all treated water samples. Chlorodibromomethane was detected at

trace levels, twice in the treated water, twice in the Site 1 water

and once in the Site 2 water. Bromoform was not detected. All Total

THM occurrences, ranging from 27.2 to 103.9 Mg/L were well below

the ODWO of 350 MÇ/L.

CONCLUSIONS

The Hawkesbury Water Treatment Plant for the sample year of 1989

produced good quality water and this quality was maintained in the

distribution system.

The health related ODWO for Turbidity was exceeded in one treated

water sample. No other health related guidelines were exceeded

during 1989.

RECOMMENDATIONS

Two recommendations can be made:

1) The reason for elevated Aluminum levels in treated water samples

should be investigated. The plant processes may need to be

optimized.

2) Fluoride dosage should be adjusted so that the recommended

concentration is maintained.

17



^ g

a. u

X <

î 5

i 5

3 8

< <

i 5

g 8

<

g u.
-I z
a: —
V g
ce z

^ .- o o o o o

(NJ ^
ir> CO

S§ •
• R

•

§



o in o o

• o o o o o

o o '- r-

o o o o

> O. O N.

o • o o o o

z z z
z z
g !i; s

-I O -J _1 _I 5

o o o o o o

o o o o o o o

o o o o o o o

o o o o o o o

•O in •© fvj >

o o o o o o

o. o- » o s. c> (Nj

o o o o o o o

o o o o oo 0> 'O

O 00 » o.

f u. 5
s uj oU QC I-

3 z a < —

g ii s =

o o o o o o

o o o o o

o o o o o o

o o o o o o

o -o o ~o -o

o >o «0 ^o o -o

o o •- o o o

o > o o-

o- o- o- o- o- o-

o o o o o o

o, o> o » »

O O- £>• O- O- &•

z z UJ o— 5 O — QC

5u z s s
-J < -I -I

-> < >- X O



CD OC

5 8

^ 8

oooooorviro

OOOOOON.>-000 • -oo

o ~» ^ rvj o

ooooooruoooo

r>j(\jo<MrgoofNjp>j

(Nj rj rg o

oooooor^»-ooo • -oo eo

o >o vo o -o •o >o nO • • -o >o •-

<0-0<00-0<0-0>0~0'0<0 '^O-O

ooooooin^ooo^>ooo rg

o-o-oo-o-'-'-O'O-o-'fmo-

0'0-0-00-0-»0'0>»0>0>0>

ooooom^oooinooo s»

>0^0-0^>KtcOO>^^>rO>0>0> <o

»'0-0-00>0>0-0-0-0>0>0>00-0>

Q <
-> <
id -11-

3oczzuo£>->->- oo-i«-i<0<<8ï-0-IlI33t^z — _izM3zt-za.a.a.M^

o >» o >» ^

o ^ o ^ o o

•- o rsj o CNj o

o rg o rvi o o

o <o o •«

o <o o >o IM o

<o <o <o <o >o <o

o » o o- o o

o- o> o> o> o.

CM O 1^ O N. ^

o 0> rvj » rg o

5 îi
3 (/) « «
^ s^ S i



ïï 5
< 8

o >-

< o

Kl>J«-0"-00^>»OOKÏOOOOOO Oir»

^ ^ ^ ^ ^ cv; -, ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 52

•-Njr^oo»fMOfoco»-rymoofNj*4'fMO yn fo

000>J-ir»0'J^*-KlK)(MO^-s»0«-fM^ lACO

'"'"'"'''" ^ — ^ — ^•-•-^--^•-— ^^

ofMrvjofNJOOiNitMOOfMOOorgoo ^•-

OOOf\JOO<NJOOf\jrgorgrMOOrMfNj org

rMrMfM(Mr\j.-fvjrjfNjrNjf\jrNjf\(f\jrgf\jojr\j r^^^ O

'^inr^oopjou^orsjoju-iOO'û'O'-O rgo

OOu-tNO-O'-'O'-KlvJ-^O^^OOu^'O C**^

'"'"'"'"'" •-^^•-^^----•- — — «- ^f^

fMoOvtpoh*rooco-O^OfOOO<-u^oo
!^;SÎ;

oo*-^fMoc>*-oKïo>o^&-oo^o t^ n« s

(\iO.O'->-(\]>-o.eo<Nj^MOO-»t^rj^ tC'^

oot-ooooooooof>-oooo.o-o(Mr^oo roin

âE < o s
s g i ê

lilllX Z Z Z -I- uj o < -1

ixiz!!i<w«>^ï3>

8 s



oooooooooooo o

oooooooooooo o

oooooooooooo o

oooooooooooo o

oooooooooooo o

oooooooooooo o

oooooooooooo o

r>.r^r^r^h.h.t^h. oo

oooooooooooo o o o o o •- o •-

O I-

< o

ooooooooooo

coeoeocoeoeoeoeoao

oooooooooooo o

oooooooooooo o

<0<0<0<0>0<0<0<0<0<0<0

rvirgpgiNirg UJZ333
ujujujuJUJ zujrsiooo
SSSSS 5Ï3555
I X X X I

5 2

o o o o o o o

O O «- O •- O »M

O O O O O O O

^ ^ «- ^ ^ ^ .o

z z z z z ^
lU lU UJ UJ lU OX X z z z z
% g è g » ^
g g I g g Iz z z z z gU o U U L> -I» I I _ _ z
ec t- t- oc ec <J
t- >- - <m -o > • •-
>f ^ ir> u^ <o z M
K» Kl K» ^ ^ UJ ^N ru r>j (M (VI a. o

1
g
z

(fl <J

o z
2 5

1 i



o >-

< o

ooooooooooooooooo o

ooooooooooooooooo o

o- o- o> ©• o- o- O'O-O-r^O-O-O-O'O- <y

ooooooooooooooooo o

ooooooooooooooooo

00 CO eo eo eo >«

< o.

>- o z

<a:a:zoi/)>-00-iOOOzzOZzzOLursi>-ujrsirsj»-rsirsirsluJUjrMOuj>-:3a:za:xzzoczzzmoz«
a.<u.a.a]i->oma>a.cDcDaio — CDU

o o o o

o •- o o

o o o o

o o o o

o o o o

o (M o o

o o o o

o •- o o

o o o o

<o >o <o o

< < m -I



o o o o o o o ooooooooooo

OOCDOOOOOO oooooooooooo

ooooooooooooooooooooooooo

ooooooooooooooooooooooooo

OJ <M l\J M

oooooooooooooooo

ooooooooooooooooo

ooooooooooooooooooooooooo

ooooooooooooooooooooooooo

ooooooooooooooooooooooooo

ooooooooooooooooooooooooo

< o

GO CO CO CO CO 00 CO

2 8

g

ooooooooooooooooooooooooo

ooooooooooooooooooooooooo

0<0<0<0<0<0<0<0<0-0>0-0<0'0<0-0<OCO<OCOCO<0

s s

II

< < o o

< < < o o o

3 = z 5 u u -I

tu —

« </>

lu < -I Ul

z z z — -I z s— — o ^>i >- I- t-00(At^ — (/)<<xz»- uji-aeNi-<zujuJ<-izoottot-i-ujuo aat-<<zi- S^iui-ooooQ.a.ae>-ocDOQpuiQeoe<ujMBO



o oc

i 8

o o o o o

o o o o o o

o o o o o •-

o o o o o o

o o o o o «-

o o o o o o

^ ^ ^ ^ g;

o o o o

o o o o o o

o o o o o o

5 0C < u o- r < I-
ûc ai — -J uj
a. z M < X

ooooooooooo

ooooooooooo

«^•-•-o.-o^^ — •-

ooooooooooo

ooooooooooo

o •- o —

z oc < z o oc
uji- a.<gc Sac>-Zi CD SOXZOQ.



I

<

CD «
2 8

i



000000000>-00"-0000

OOOOOOOOOOfMOOOOO<-00000000

oo«-inooooo o«-oo--oooooo

OOOOOOOOO'OOOOOO-OOOOOOOOO

>0-0>Û'0*û'û>0'0'û>0>û'0^*0'0'0'0'0'0'0>0'0'0

•- o o o o »- o ooooooooooooooo

0000000000"-00000'-00000000

oo«-u-\ooooo»-oooo*-org»-ooo»-o

oooooooooocoooooot^oooooooo

00 CO CO OO 00 oocoooooeocoeooooooooo

ooooo»-oooo*-or\i«-ooooo

00000000000*000000000000000

o-o-oo-o-o-oo-O'O-O'O-o-ty oo-o-o-tyo-oo-

00000"-OOOON-rjOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOO

ooo•<^ooc^o•ol>c^<^<^oooo•o&ooo•t>•o-

z z z o
LU UJ UJ UJ < Hi —-lo-iz xza<uiz
V — >-< ^<5CLZ>-__ - ^^XQCZZ mX—lOUJkU^UJZ >- zz^Oi-i- Oi-xoc-ixujjiu UJ ujuj

«u«« -locoeai-SOOx Oiuvgc
O 5oixo>-Oaioc-Joei-_-<r>'00--•_, UJ _, e -

§ g = 8 g 2 ^ _

sg;;;gÉ§~g°



O nO CO CO

^ ^ T- O.

1

i

* i
a.

i

o o •- •-

o o o o o>

o- o ^ o

2 UJ Z
s 2 5
^ s •-

lis
o o <



o o o o o oO O •- O O N.
>» o rg eg o

o o • r^ eo o •-

vj- o o •- >i o

>- _) a Q. >-
2 = ^ uj u3 uj u O oi< M S Z O

w O p O



I
a
S X
>- >-

3 >-

5
=

o o o o

o o o oo •- o

O O 1 o • o o o o

ooooooooo

^ h-NA <<<<A
I ooo .oinooO 3 O O ^ O O
O 030 OlAOO
(J ^ r\i .- vt Kl ^

d i i



^ fSi ^ ^ O •- <M
gg gg §§

a.

S X

I S

i 5

o o o o o o oo o in o o o o o o o o o o oo o o o o o o

s g§ o o o o • o o oo • o o o o

o o o o
T- .- ^ O C\J

z o -oo -ooooo ino i/>oiAO

ooooooooo



o o o o

o o o o

!o ° § So

S §

o o o o
s s

• • • §

§ §§

§g

§ §§ II

-« ^ o o



5 5

8 ^

o o o o o
in iM »- <o o

ooooooooo
w o. rsi V»



>» O 03 fM •- O

oooo -oooooooo oooo
<oeoKi<o >o«MO>^
lA u> 1^ -o o in o <o

§§ -§§18
•- in o o

ggggggggo

o o o o o

m * -o o>

iiiiii

>- rj rg o >»

o o •<> r^ s^ >» -O 0> m

of^>o^in>»f^o

o o o o o

o o- o> eo a CO iM

G ici i ^8 i Ë % i



3 î;

S «

O Q O O O O

Q O O O

O O Q Q O O

O O O O O

Si ë

U> — o M o

O O O O O O

in u^ irt N. m

o ^ Kl .- ^ •-

o o o o o o o o

-o >» >T >»

ooooooooo
-o >» >» >»

>o -o •- CO •- r>j ru

3 kl Si

§ §

g§ i§ •§

<0 iA> l/^ -o

o o o o

_ _ o o o o
u^ ir» o i/% o ir*

o o o o o oo o o o o o
u^ o o u-> o o

kO o u^ o -o

î i



s:

g»

O Q O (A Q O O
5! S g = S S S

s X
o (\j pg o >0 1^ OM <\j PO rg (M m «-

.- ^ CO t>.

nO ru r\j ^ . h~
-O Kl Kl fsi ^

S?; eo 00 <o eo z OQQQ -oooo

•- K> m i\j oo«\ioB&'3«-oo

ï^SSSSfcfcg fOQQOqOQO

2 ^ < 3 3



s 5;

IN/ >» f. 00 -O U> 05
r^ •- U-» 00 'O fM >o
O. I-- K > <\J Kl *

s «

0000 3C C\J(\jS.O- >- Uy O O-

vj- »j- in -O

000000000 <\]00oq(Min»0O(\J
oo-j-o-iAinKo.o>-;
rsi o' »-' ^' rg

'
-o -O cvj

g S



^ f\J o .»

o o o o

o o o o

(M «M fO «M

O O O O

r\j .- pj ^

% i a s

liil

liii

•o K> ro Ki

o o o o o o o
ss s s s s s



' s
s «

o o o

o o o o

CDO_ilNJ ._1n0-0O

13 3 UJ O O UJ

O O Cfi O O

ii§ §



se

• f § s g § §

5 X
>. S!
oc v>

i !

o o in m tn mc s te

s •

O O u-t o o 0300 -oooo illR

o U1 jQ . O OOOO

se !S ï; §

in o o o tn o o
CO o ^ r- o o nO § ^S S oooo

I -1 < m o 2 o
oe >- _i o û. - >
a. < 3 3 lU u O< I -3 < M S z



Il
a.

S

^ 5

o o o o

o o o o

=) uj o o

oooooooooocoooooooo

oooooooooooooooooo ^ §i o o o o o o

i ^



Il

o o o oo o o o o o
~Q INI o o i/^ r--« o> >o eo M eo il

i i

8 5

o o o o
s o tr> 3
^' ^' -o M

iiii

>- >- o > o o

s I 5eKl •« in N»

ooooooooocoroininr^mcofO00(MmKiinrsi>y
Is! fJ N." is! 00 r^' o o

oooooooooOOOpOQOQQ



S!

â S S S S S S

â s s s s s

§111 'ââSâ

s i â â s s s

s lî iisSis

O

il

?g

s§

§ § g § § goo o o s o o 5
Sd o N.' o .p do •- -o K> o> in

§000000
il i§ il

s s s g s e s

o o<poo oopogUtOsTU-t 0>»KO

§§§§ •!§§§

I § § § i i 1 i i
o> ^ d d Q d d o Q

§ i i g i i i i i
>frv9000flD^o

-I '2-oOsrr>i<-2(MiM

i i i ^ 8 i



s
M
>•

^ I

5 1

i
°

1

I

5!

-I «

'
! I

§§

i§

1 i i § § i §
lÀ u> rg -o fO m N-

in -O O^ CO -# in f~

ï:S

•i

iiii 'ilii

s I
•

1 1 s g î ^ i i § i
• i i § i

i§§5^ii §ii§§M.M.

>- _i u a. >- > u
S i i iii 8 i ^

§ iiii i i i i

i§

8
•

iiii

IIII 'i

iiii 'i

iiilii

i i 1 1 i i
^ o o, eo «- ^



1

1

a. —
5 £

is

â 3

§ I S S S S â

lg§s ir\ m

§l§

§§§

§|S

â s s s s s s

oc >- -I (J Q. >- >
î S i i t$j 8 i

§s

s s

g s s s â s s

^âsâ sâââ

Sisssâssâ

ISâââSâââ

li



: a

5 ?

I

<
z o.

M t-

i I

s s 2 s s

iil§l§

OQO-I -OOOO

sg| •s?!?

ssg^sssss

8

ai •

s :=

o o Q o q _i _>

i £9! ^ 3^ S â

s II I 'i s s

:: 2l2S aSîQS

slâ^llâlâ

° SS2

o ir> d
K) « m
»- CM

iiiilllss s s

li ii^^l^



o o o
g § i
J >o n

§ I §
I
i

<0 « l/^ O O

O • O O O O
g § g 2 g

2 SfS ^ 2

gg g g g S^ (M lO f- «^ *

iliiii

3 3 UJ o
-> < <rt O

8 ::

Sfc

§§§§!§§
:î 5 s s s s 3

§ § § i § i.

g 3^ s; 13 ?;
°

§§§§ •§§§§

§§§§ -ilii
§R5g !R3K3

iiiiiiiii

gggigggggSoSoooooo
oodooppino

s s

. _) o -/ -1 o
â s s s ^

. . . .

g
. .

i

z

o

s s s s
' § so

o
o

X

s

o

_< _l -I -I -I o o
s s s s s o o

ae oc >- -I u a. I-

I i 5 ? i S 8



I I

a —
5 ?

g ï

§1

S S
• •liiiiii

(M <0 h- •« fM

(M •- ro a a <o (M

•8

âs

lË

ii§§ 'liii

s^^^ -liii

s ^ s 2 î^
** ^

KiN-roinOKÏ-o •«

i

IS§5lal

So o o • o o p
m ^ -^ (>J m oj •-

i5SK>>»<M in»-<\i^

e28ssese§



^ 5

g ?

Is^i?a~

SS Si s ^

§ila •sill

i§ls^c§8S

«>- -iua.i->u

11

iii§5§

8818111
IM K> *r> K» <© CM

? S?S8-||8§

SOO-iOOOO-f

IsiiiissR

s •
•

ir> K- if>



I i
a. —
5 Ï

z a. MO

g e E g Ss in in in ~r

S S e e

:J 3

§838 S
nS 7 m ^ in

2 S S 2 S
•o -» 35 f^ ?S

i^gi

S§

if § S S S S

^§1 â a s s

âlis 'ââââ

âili 'ââââ

âliisiââââ

âlâiââââ

s ^i il^yi^

i§

• • o o o o o oo o o o o oo o o o o o
•-^ -o «0 »M -o {M
•o m m m m K-

• •

i § §
I
i i

S m m m m K>

iiii -iii

iiii 'ill
ic s ;S t; 3î SS

i i i i i i i i

t^^Sininin<OK

i i i i iiii
3kÎ K.* tn ^ 1^* O «-

ir» lA ^ •*» '^ m 'O

i Si 8



i I
a. —
5 Ï

I
°

^ 5

II

S5
K in

§ S S I I 8 S

s § s§ s s

» <o <o >r <o -o

Sg|| -issi

• iiii •Iill

i||888Si8

iiiillii
o o o> r\j o o>

i i i ^g i

s s s â â s s

^-3SS 2o33

sssâââââ

ï li iisSi



I I

ii§

s ss s

82 se III

>- -I u a. >- 2 <-*

X -> < (A O s O

1§ •

•

§1

§lgcgig

lll^lgs

§ lg

lis

g£§l '§£§S

lili -iiil

liiliiSlR

99P90ogoo

9 li ii^gi

§111

I iiii

iiiii
K» M -» <M

I i i i i
» •- N.' <0 ><>

li ii



a. —

^8§
(> «- K>

3 Z Ui U
13-1 — —

O O O pO P O O
r>. S (M rg

88 IIo in 2 o
«o -O M in

§ 8 8 g
in ^ o (\J

li^i

8 1 ^



tï 3

S 8

S ^

"g §

^ S

^ §

^
'



_l _l -I 3 O -I
Q Q O O O O

_/_/_] O _J -I



i I

s

o o o o o o o
o o o o o o oo <1 o o o -o CO

sO ^ C\J ^



- 5
a. —
5 ?

I

^

5

8

"• Ï

s s

S - â â S â S

ssss ââSic

âSâââââSâ

Î2 i^iiJHië

S S

• -8

ssâSâââââ

i ^3^51

s s

-1 a <
>- < 2



s â s â s s s

i^i^a

8 8

8 - a S S i S

8 8 8 8 8 8 8

8SS3SSS88

888888888

i^gi

8§
Yi 8

SS SS S

S o 8 3 3 S

I i ^ i



§1
- 3

i-§ll§i
O O £>. >0

iiii •iiii
8*- *r» ^- «0 h^ m ^

•«r >0 K lA m ^

sis

â â â

S|SSSS§|
:; e e 5 s s 5 s

oqSooSooo

§ li ii^^l

s 8

s s s s s s s

âââSâsssâ

li iissis



a. —
5 £

S ^

S i

a s

s - s sS â a

aaas aaas

ââaaaaâââ

âsââsââââ

I i i i ^ § I

s 8 a a

•§-8§i|8

o o o o • o o om o in v^ o u% o
•- IT» in K. oj K o g S S

gOOQOQOOO
Î2^

aaaâââââs s a

É li ii^gl



3 ^
o 5

I '

S a ? g

s ^ s s s s

s s s s s s

^ o a >- g <j

-> < s> y X o

8 - 8 s s s s

S S S 8

ssssissss

- âsssââââs

â s

s s 8 â 'si

8 8 8 8 8 8 3

2 3888888
8
8

— oc > -i a a. >-

° è 5 i 5 iîj S



i I
a. —

i °

S â

l§

8. = il§ia
0> «X <M r>j •- h.m « in m m rx

S s
o o o o • s o s

S â

8 i

i ^

i I

Ui MI I-
>- U

S Ë

ââ:| Sââââââââ
l

ë I

s s;



SCAN /PARAMETER

BACTER IOLOG

I

CAL

UNIT
DETECTION

LIMIT GUIDELINE

STANDARD PLATE COUNT MEMBRANE
FILTRATION
P/A BOTTLE
TOTAL COL I FORM MEMBRANE FILTRATION
TOTAL COL I FORM BACKGROUND MF

CT/ML 500/ML(Al)

(Al*)

CT/IOOML 5/100mL(Al)
CT/IOOML N/A

CHLOROAROMATICS

HEXACHLOROBUTAD I ENE

1,2, 3-TRICHLOROBENZENE
1,2,3, 4-TETRACHLOROBENZENE
1,2,3, 5-TETRACHLOROBENZENE
1.2, 4-TRICHLOROBENZENE
1,2,4, 5-TETRACHLOROBENZENE
1.3, 5-TRICHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROETHANE
OCTACHLOROSTYRENE
PENTACHLOROBENZENE
2,3, 6-TRICHLOROTOLUENE
2,4, 5-TRICHLOROTOLUENE
2,6, A-TRICHLOROTOLUENE

NG/L



SCAN /PARAMETER UNIT
DETECTION

LIMIT GUIDELINE

NITRITE
TOTAL NITRATES
NITROGEN TOTAL KJELDAHL

PH
PHOSPHORUS FIL REACT
PHOSPHORUS TOTAL
TOTAL SOLIDS
TURBIDITY

MG/L
MG/L
MG/L
DMSNLESS
MG/L
MG/L
MG/L
FTU

.001 1.0 (Al)

.02 10. (Al)

.02 N/A
N/A 6.5-8.5(A4)
.0005 N/A
.002 .40(F2)

1. 500. (A3)

.02 1.0 (Al)

METALS

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BORON
BERYLLIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
MERCURY
MANGANESE
MOLYBDENUM
NICKEL
LEAD
SELENIUM
SILVER
STRONTIUM
THALLIUM
TITANIUM
URANIUM
VANADIUM
ZINC

UG/L



DETECTION
SCAN /PARAMETER

HEPTACHLOR
METOLACHLOR
MIREX
OXYCHLORDANE
0,P-DDT
PCB
0,P-DDD
PPDDE
PPDDT
ATRATONE
ALACHLOR
PROMETONE
PROPAZINE
PROMETRYNE
SENCOR (METRIBUZIN)
SIMAZINE

UNIT



SCAN /PARAMETER

PHORATE (THIMET)

RELDAN
RONNEL
AMINOCARB
BENOKYL
BUX (METALKAMATE)
CARBOFURAN
CICP (CHLORPROPHAM)

DIALLATE
EPTAM
IPC
PROPOXUR (BAYGON)

SEVIN (CARBARYL)

SUTAN (BUTYLATE)



Appendix À

DRINKIMQ WATER SURVEILLANCE PROGRAM

The Drinking Water Surveillance Program (DWSP) for Ontario monitors

drinking water quality at municipal water supply systems. The DWSP

Database Management System provides a computerized drinking water

quality information system for the supplies monitored. The

objectives of the program are to provide:

- immediate, reliable, current information on drinking

water quality,

- a flagging mechanism for 'Objective' exceedence,

- a definition of contaminant levels and trends,

- a comprehensive background for remedial action,

- a framework for assessment of new contaminants,

- and an indication of treatment efficiency of plant

processes.

Program

The DWSP officially began in April 1986 and is designed to

eventually include all municipal water supplies in Ontario;

currently 44 plants are being monitored. Water supply locations

have been prioritized for surveillance, based primarily on criteria

such as population density, probability of contamination and

geographical location.



An ongoing assessment of future monitoring requirements at each

location will be made. Monitoring will continue at the initial

locations at an appropriate level and further locations will be

phased into the program as resources permit. It is estimated that

after 4 years of operation, the program will be monitoring 90

locations.

A major goal of the program is to collect valid water quality data,

in context with plant operational characteristics at the time of

sampling. As soon as sufficient data have been accumulated and

analysed, both the frequency of sampling and the range of

parameters may be adjusted accordingly.

Assessments are carried out at all locations prior to initial

sampling in order to acquire complete plant process and

distribution system details, and to designate ( and retrofit if

necessary ) all sampling systems and locations. This ensures that

the sampled water is a reflection of the water itself.

Samples are taken of the raw ( ambient water ) and the treated

water at the treatment plant, and of consumer's tap water in the

distribution system. In order to determine possible effects of

distribution on water quality, both standing and free flow water

in old and new sections of the distribution system are sampled.

ii



Sampling is carried out by operational personnel who have been

trained in the applicable procedures.

Comprehensive standardized procedures and Field Test kits are

supplied to sampling personnel. This ensures that samples are taken

and handled according to standard protocols and that field testing

will supply reliable data. All field and laboratory analyses are

carried out using "approved documented procedures". All laboratory

analyses are carried out by the MOE Laboratory Services Branch.

Data Reporting Mechanism

When the analytical results are transferred from the MOE laboratory

into the DWSP system, printouts of the completed analyses are sent

to the MOE District Officer, the appropriate operational staff and

are also retained by the DWSP co-ordinator

.

DWSP INPUTS AND OUTPUTS

The DWSP INPUTS and OUTPUTS are illustrated in Fig. 1.

PROGRAM INPUTS

PLANT AND DISTRIBUTION SYSTEM DESCRIPTION

The system description includes plant specific non-analytical

information acquired through a questionnaire and initial plant



visit. During the initial assessment of the plant and distribution

system the questionnaire content is verified and missing

information added. It is intended that all data be kept current

with scheduled annual updates.

The PLANT and DISTRIBUTION SYS: EM DESCRIPTION consists of the

following seven components.

1. Process component inventory

All physical and chemical processes that the water is subjected

to, from the intake pipe to the consumers' tap (where possible),

are documented. These include: orocess type, general description

of physical structures, materia types, sizes, and retention time

for each process within the plart. The processes may be as simple

as transmission or as complex as carbon adsorption.

2. Treatment chemicals

Chemicals used in the treatment processes, their function,

application point, supplier and brand-name are recorded. The

chemical dosages applied on tne day of sampling are recorded in

DWSP.

3. Process control measurements

Documentation of in-plant monitoring of process parameters

(turbidity, chlorine residuals, pH, aluminum residuals) including

methods used, monitoring locations and frequency is contained in



this section. In-plant monitoring results are generally not

retained in DWSP but are retained by the Water Treatment Plant.

4. Design flow and retention time

The hydraulic capacity, designed and actual, is noted here.

Retention time (the time that a block of water is retained in the

plant) is also noted. The maximum, minimum and average flow as well

as a record of the flow rate on the day of sampling are recorded

in DWSP.

5. Distribution system description

This area includes the storage and transmission characteristics of

the distribution system after the water leaves the plant.

6. Sampling system

Each plant is assessed for its adequacy in terms of sampling of

bacteriological, organic and inorganic parameters. The prime

considerations in the assessment and design of the sampling system

are:

i/ the sample is an accurate representation of the

actual water condition, eg. raw water has had no

chemical treatment;

ii/ the water being sampled is not being modified by the

sampling system;

iii/ the sample tap must be in a clean area of the plant.



preferably a lab area;

iv/ the sample lines must be organically inert (no

plastic, ideally stainless steel)

.

It is imperative that the sampled water be a reflection not of the

sampling system but of the water itself.

The sampling system documentation includes: origin of the water;

date sampling was initiated; size, length and material type

(intake, discharge and tap)
,

pump characteristics (model, type,

capacity) and flow rate.

7. People

This section contains the names, addresses and phone numbers of

current plant management and operational staff, distribution system

management and operational staff. Medical Officer of Health and

appropriate Ministry of Environment personnel associated with the

plant.

FIELD DATA

The second major input to DWSP is field data.

Field data is collected at the plant and from the distribution

system sites on the day of sampling. The field data consists of

general operating conditions and the results of testing for field

parameters. General operating conditions include chemicals used,



dosages, flow and retention time on the day of sampling as well as

monthly maximum, minimum and average flows. Field parameters

include turbidity, chlorine residuals (free, combined and total)

,

temperature and pH. These parameters are analysed according to

standardized DWSP protocols to allow for interplant comparison.

LABORATORY ANALYTICAL DATA

The third major input to DWSP is Laboratory Analytical Data.

Samples gathered from the raw, treated and distribution sampling

sites are analyzed for approximately 180 parameters at a frequency

of two to twelve times per year. Sixty-five percent of the

parameters are organic. The parameters measured may have health or

aesthetic implications when present in drinking water. Many of the

parameters may be used in the treatment process or may be treatment

by-products. Due to the nature of certain analytical instruments

parameters may be measured for in a "scan" producing some results

for parameters that are not on the DWSP priority list but which may

be of interest. The majority of the parameters are measured on a

routine basis however, those that are technically more difficult

and/or costly to analyse for are done less frequently. These

include Specific Pesticides and Chlorophenols.

Although the parameter list is extensive, additional parameters

with the potential to cause health or aesthetic related problems



may be added provided reliable analytical and sampling methods

exist.

All laboratory generated data is derived from standardized,

documented analytical protocols. The analytical method is an

integral part of the data and as methods change notation will e be

made and intercomparison data documented.

PARAMETER REFERENCE INFORMATION

The fourth major input to DWSP is Parameter Reference Information.

This is a catalogue of information for each substance analysed on

DWSP. It includes parameter name and aliases, physical and chemical

properties, basic toxicology, world-wide health limits, treatment

methods and uses. The Parameter Reference Information is

computerized and can be accessed through the Query function of the

DWSP database.

An example is shown in fig. 2.

A written copy (hard version) of the Parameter Reference

Information will be available in the near future and is a new and

sophisticated enhancement to the DWSP.

PROGRAM OUTPUTS

There are four major program outputs. Query, Action Alert, Report

Generation and the Annual Report.
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QUERY

All DWSP information is easily acc< ssed through the Query function,

therefore anything from addresses of plant personnel to complete

water quality information for a plant's water supply is instantly

available. The DWSP computer s /stem makes relatively complex

inquiries manageable. A personal oassword allowing access into the

DWSP query mode in all MOE of fie iS is being developed by the DWSP

group.

ACTION ALERTS

Drinking Water quality in Ontario is evaluated against provincial

objectives as outlined in the publication, Ontario Drinking Water

Objectives (ISBN 0-7729-2725-- revised 1983). This publication

contains health-related Maxi mm Acceptable Concentrations for

thirty substances. Should th-; reported level of a substance in

treated water exceed the 0: tario Drinking Water Objective an

••Action Alert" requiring resampling and confirmation is issued.

This assures that operationel staff, health authorities and the

public are notified as soor a? possible of confirmation of an

exceedance and remedial actior taken. This report supplies a

history of the occurrence of past exceedences at the plant plus a

historical summary on the parameter of concern.

In the absence of Ontario Drirking Water Objectives, other agency

guidelines which are documanted in the Parameter Reference



Information may be used. If these guidelines are exceeded the

results are flagged and evaluated by DWSP personnel. An "Action

Alert" will be issued if warranted.

REPORT GENERATION

Custom reports can be generated from DWSP to meet the needs of the

regions and to respond to public requests.

ANNUAL REPORTS

It is the practice of DWSP to produce an annual report containing

analytical data along with companion plant information.



FIG. 1

DWSP CONCEPTUAL DESIGN

INPUTS

PLANT & DISTRIBUTION

SYSTEM DESCRIPTION

FIELD DATA

LABORATORY

ANALYTICAL DATA

PARAMETER REFERENCE

INFORMATION

OUTPUTS

QUERY

— REPORT GENERATION

QUERY

QUERY

ANNUAL REPORT

QUERY

— ACTION ALERT



FIG. 2
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Appendix B

DW8P SAMPLING GUIDELINE

i) RAW and TREATED at PLANT

General Chemistry -500 mL clear plastic bottle
-rinse bottle with sample three
times and discard water

-fill to line

Bacti

Metals

Volatiles
(OPOPUP)

-250 nL clear glass bottle with
white seal on cap
-do not rinse bottle; preservative
has been added
-avoid touching bottle neck or
inside of cap

-fill to top of red label as marked

-500 mL clear plastic bottle with
white lid
-rinse bottle and cap three times,
discard
-fill to line
-add 10 drops nitric acid
(Caution: HNOj is corrosive)

-250 mL clear glass bottle
-do not rinse bottle
-tilt bottle when filling
-fill bottle completely; there
should be no air bubbles.

Organic

(OWOC)
,
(OWTRI)

,

(OÀPAHX)

Cyanide

-1 liter brown glass bottle per
scan

-do not rinse bottle
-fill to approx. 1" from top
-when 'special pesticides' are
requested three extra bottles per
sample must be submitted

-500 mL clear plastic bottle
-do not rinse bottle
-fill to approx. 1" from top
-add 10 drops sodium hydroxide
(Caution: NaOH is corrosive)



Mercury -250 mL clear glass bottle
-rinse 1 ottle and cap three times,
discarc then fill to top of label
-add 20 drops each nitric acid and
potass um dichromate
(Cautio i: HNO3 and KCrO^ corrosive)

Phenols -250 ml clear glass bottle
-do not rinse bottle
-fill t top of label as marked

Steps

1. Let cold water tap run for s veral minutes.

2. Record time in submission sh aet.

3. Record teperature on submission sheet.

4. Fill up all bottles as per nstructions.

5. Record chlorine residuals free, combined and total for
treated water only) , turbic .ty and pH on submission
sheet.
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ii) Distribution Samples (standing water)

General Chemistry -500 mJL clear palstic bottle
-rinse bottle with sample three
times and discard
-fill to line

Metals -500 ml, clear plastic bottle with
white lid
-rinse bottle and cap three times,
discard
-fill to line
-add 10 drops nitric acid
(Caution: HNO3 is corrosive)

Steps:

1

2,

3

4

5,

6.

Record time on submission sheet.

Place bucket under tap and open cold water.

Fill to predetermined volume.

After mixing the water, record the temperature on the
submission sheet.

Fill general chemistry and metals bottles.

Record chlorine residuals (free, combined and total),
turbidity and pH on submission sheet.



iii) Distribution Samples (free flow)

General Chemistry -500 mL clear plastic bottle
-rinse bottle with sample three

times and discard water
-fill to line

Bacti -250 mL clear glass bottle with
white seal on cap
-do not rinse bottle; preservative
has been added
-avoid touching bottle neck or
inside of cap

-fill to top of red label as marked

Metals -500 mL clear plastic bottle with
white lid
-rinse bottle and cap three times,
discard

-fill to line
-add 10 drops nitric acid
(Caution: HNO, is corrosive)

Volatiles
(OPOPUP)

Organic

(OWOC)
,
(OWTRI)

Cyanide

-250 mL clear glass bottle
-do not rinse bottle; preservative
has been added
-tilt bottle when filling
-fill bottle completely; there
should be no air bubbles

-1 liter brown glass bottle per
scan
-do not rinse bottle: preservative
has been added
-fill to approx. 1" from top

-500 mL clear plastic bottle
-do not rinse bottle: preservative
has been added
-fill to approx. 1" from top
-add 10 drops sodium hydroxide
(Caution: NaOH is corrosive)

Mercury

potassium dichromate

-250 mL clear glass bottle
-rinse bottle and cap three times,
discard then fill to top of label
-add 2 drops each nitric acid ad

(Caution: HNO3 and KCr07
corrosive)



steps:

1. Record time on submission sheet.

2. Let cold water flow for five minutes.

3. Record temperature on submission sheet.

4. Fill all bottles as per instructions.

5. Record chlorine residuals (free, combined and total)
tubidity and pH on submission sheet.



SCAN /PARAMETER
DETECTION

LIMIT GUIDELINE

BACTERIOLOO ICAL

FECAL COLIFORM MEMBRANE FILTRATION CT/IOOML
STANDARD PLATE COUNT MEMBRANE CT/ML
FILTRATION
TOTAL COLIFORM MEMBRANE FILTRATION CT/IOOML

TOTAL COLIFORM BACKGROUND MF CT/IOOML

(Al)

500/ML(Al)

5/100mL(Al)
N/A

CKLOROARONAT I CS

HEXACHLOROBUTAD IENE
1,2, 3-TRICHLOROBENZENE
1,2,3, 4-TETRACHLOROBENZENE
1,2,3, 5-TETRACHLOROBENZENE
1,2, 4-TRICHLOROBENZENE
1,2,4, 5-TETRACHLOROBENZENE
1,3, 5-TRICHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROETHANE
OCTACHLOROSTYRENE
PENTACHLOROBENZENE
2,3, 6-TRICHLOROTOLUENE
2 , 4, 5-TRICHLOROTOLUENE
2,6, A-TRICHLOROTOLUENE

NG/L








